Abstract-Record wireless signal capacity of up to 40 Gbls is demonstrated in the 75-110 GHz band. All-optical OFDM and photonic up-conversion are used for generation and digital coherent detection for demodulation.
INTRODUCTION
Wireless links that can provide the same capacity as optical communication systems will provide a cost-effective solution for future's wirelesslwireline seamless network integration [1] . To realize high capacity wireless links approaching 40 Gbls and beyond, efficient technologies to generate and demodulate spectrally efficient modulation formats at mm wave frequency are mandatory.
The current trends in achieving record wireless capacities is by using electrical
Orthogonal Frequency Division Multiplexing (OFDM) and using optical modulators for up-conversion to the desired RF carrier frequency [2, 3] . The techniques presented in [2, 3] have severe limitations: they require high-bandwidth complex arbitrary waveform generators and high-frequency RF components for signal generation and demodulation. Scaling those approaches to 40 Gbls, and beyond, at mm-wave frequencies, is very challenging. 
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What is most important is that in a converged wirelesslwireline network scenario, seamless integration between the optical and wireless signal formats with RF/bit rate transparency and scalability is crucial. This is currently not achievable using conventional approaches [2, 3] . In this Free-running lasers operation for heterodyne generation and detection without the need of any optical phase locked loops is achieved. The data demodulation and advanced signal equalization are performed in software resulting in significant complexity reduction and increased flexibility.
II.
EXPERIMENTAL SET-UP
The experimental set-up for the generation and detection of high-capacity wireless OFDM signals is shown in Fig. l .
First, a high-capacity all-optical OFDM signal is generated.
In The electrical mm-wave OFDM-QPSK modulated signal is received at the receiver antenna site ( Fig. 1 ) and transmitted through a few meter of fibre (�20 m) prior to signal demodulation using the RF transparent technique [5] . Prior to demodulation, the mm-wave signal is electrically amplified and modulated on an optical carrier at A 3 (1549.2 nm),
emitted from a distributed feed-back laser integrated with a 100 GHz travelling wave electro-absorption modulator (DFB TW-EAM), and developed in the European Project ICT-RECTO. Fig. 2 shows the output of the TW-EAM when modulated using a 10 Gbaud two subcarrier OFDM-QPSK wireless signal in the 75-110 GHz band (fRp=82 GHz). From III.
RESULTS
In order to test the scalability to the RF carrier frequency and bit rate, the system is tested in 60 GHz and 75 -110 GHz band. First, the baud rate is set to 5 Gbaud, and the RF carrier frequency is chosen to 60 GHz. In, Fig. 3 , the bit error rates, versus the received optical power, of the single carrier QPSK and two subcarriers OFDM-QPSK wireless signal are plotted.
It is observed that for the single carrier and multi-carrier OFDM modulation format, the BER below 10-3 , is achieved indicating successful signal demodulation. Additionally, the results indicate that it is possible to use all-optical OFDM for high-capacity wireless signal generation. This power penalty is as expected, since the amplifier used in the 75-110 GHz band has around 6 dB lower gain compared to the one used at 60 GHz_ Similarly the 100 GHz photo diode used for both 60 GHz and 75-110 GHz band has a 3 dB cut off bandwidth around 90 GHz_ Also, the TW-EAM has a cut-off bandwidth of 75 GHz, and the product of the frequency response of all these components severely distorts the 75-110 GHz signals. We also tested the wireless signal generation and demodulation using two subcarriers all-optical OFDM at 5 Gbaud in 75-110 GHz band. The BER for the received power of -46.5 dBm, is shown in Fig. 3 , and a relatively large penalty is observed compared to the single carrier 10 Gbaud case.
Even though the two subcarriers OFDM-QPSK signal at 5
Gbaud occupies less bandwidth compared to the single carrier at 10 Gbaud, the bandwidth limitation of the components and nonlinear phase response is more crucial for OFDM signal.
Bandwidth limitation and phase ripple will destroy the orthogonality among the subcarriers and introduce lSI which is difficult to get rid of.
40 Gbls OFDM Signal Generation In Fig. 5 , we have summarized the highest achieved bit-rates when all-optical OFDM is used for wireless signal generation in 60 GHz and 75 -110 GHz band. At 60 GHz, we push the system performance by employing three subcarriers all optical OFDM-QPSK for wireless signal generation. Taking into consideration the bandwidth limitations of components, the baud rate is set to 4 GBaud, resulting in a total bit rate of 24 Gb/s. It is observed in Fig. 4 , that the average BER of the three subcarriers is below the UFEC limit. In the 75 GHz-IlO GHz band, the baud rate is first increased to 8 GBaud and two subcarriers all-optical OFDM is used for wireless signal generation resulting in the total bit rate of 32 Gb/s. Next, the baud rate is increased to 10 GBaud, resulting in the total bit rate of 40 Gb/s by applying two subcarriers OFDM-QPSK, see Fig. 4 , as explained earlier.
IV.
CONCLUSIONS
We have presented a novel scalable high-capacity wireless 
